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INTRODUC.ORY STATEMENT

The Center for Social Jrgenization of Schools has two primery
objectives: tu develop a scicuntific knowledge of how schools affect
their students, and to use this knowledge to develop better school

practices and organization,

The Center works through five programs to achicve its objectives.,
The Academic Games program has developed simulation games for usc :n
the classroom, and is studying the processes through which games
tcach and evaluating the cffects of games on stuadent learning. The
Social Accounts program is cxamining how a student's cducation affects
his actual occupational attainment, and how cducation results in
different vocational outcomes for blacks and whites, The Talents and
Competencivs program is studying the cifects of cducational experience
on a wide range of human talents, competencics and personal disposi-
tions, in order to formulate -- and rescarch -- important cducational
goals other than traditional academic achicvement, The Scnool
Organization program is currently concerned with the cifects of
student participation in social and cducational decision making, the
structurce af competition and cooperation, formal reward systems,

ability-grouping in schools, c¢ffects of school quality, and appli:a-

ticns of cxpectation theory in the schools. ‘fThe Carcers and Curvricula
program bascs its work upon a theory of carcer development, 1t has
developed a self-administered vocational guidance device to promote
vocational dovelopment and to foster satis{ying curricular decisions

tor high school, collepe, and adult populations,

1his report, preparced os part of the Social Account- propram, ic
a review of models ard measures of social mobility. lhe cuncept of
social Tobility, for the Social Accouvnts program, is important in
predicting and evaluating the effects of vducationtl achicvement on

occupational attainment and vocatio.al outcomes,
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Properties of measures and maydels of social mobility arc danalyzed
in rclation to the conceptualization of mohility., Two main objectives
of mobility research arce identified, One is the study of determinants
of o:cupational achievement, the other is the stidy of mobility as a
characteristic of social systems. It is shown that the realization of
hoth objectives is hindered by a failure of commonly uscd models and
measures of mobility to scparate oul the various individual and structuval

factors responsible f{or mohility.
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1. INTRODUCTION

One of the esscntial tasks in research is to make sure that there
is a close correspondence between the concepts of a theory and the empirical
measurcs of these concepts. When the focus is on mathematical models of
some phenomenon, this demand is formulated as one of asking that the
mathematical model be isomorphic with the coaceptualization of the
phenomenon (Coleman, 1964) .,

It often can be difficult to tell to what extent there is a close
rorrespondence between measures and concepts., The conceptualization of
social phenomena studied in empirical rescarch s often impeoevise, and
many measures and models have rather obscure propertics. 1t is casy to
lament this situation, and too much lamenting may very well inhibit original
and creative rescarch, Few will disagree, however, with the ultimate
objective, a high degrce of validity. An analysis of the extent to which
this goal was achicved in a specific rescarch arca, poinrinz out where
things went wrong, should therefore have some valuce,

It is a precendition for such a task that the area of rescarch
focused on must have sufficieat cohcrence, so that a confrontation of
concepts with measures is possible. The fleld of social mobility scems
to have the necessavy coherences A strong conscnsus prevalls regarding
the conceptualization of monility, and this congensus may be fomulated
in rather precise and uncquivocal terms, In addition, a large hody of
empirical reseavch cxists which has often placed emphasis on the develop-

ment of adequate measures and models.



This paper will analyze the adequacy of some measuces and models
uscd in mobility rescarch in relation to the conceptualization of mobility.
The analysis will be made in the context of the goals of mobility rescarch.
the realization of Lhese spoals, rather Luan correspondence with some
epistomological principtles, should be used as the main criterion of
cvaluation,

The paper will not deal with problems causcd by the quality of data,
since this is not a problem of internal validity. ‘The type of data uscd
in mobility rouscarch, especially the heavy reliance on intergencrational
data, doecs create some validicy problems. These probloms arc analyezed at
length elsewheve (Duncan, 1966), and only scant attention wiil be given

this aspect of the validity question here.

2. THE CONCEPTUALIZATION OF MOBILLTY

The nrevailing conceptunalization of social mobility way be largely
traced back to Sorokin's pioneering work in the 1920's. Sorokin (1927)
save a definicion of *the phenemenon, an account of the main factors
vesponsible {or it, and a clessification of various forms of mebility.,
His general outline has been followed in subscquent cnpicical rescearch.
No controversy is known to have existed around this concepiualization,
although there has been a tendency here, as clsewbere in sociological
rescarch, to develop private vocabularies. Our presentatien of the
conceptalization of mobility will not follow any single author, but
will sammarize the most important notions,

Basic in theconerjptualization of mobility is the distinction between
the positions in a soerial structurce and the individuals who occupy these

positions, Most rvescarch has used occupational pronps as @ erjterion of
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classification of positions. Often the motivatior for this procedurc has
been an interest in the reward the occupation cinveys to its holder in
the form of prestige and income. In some mobility studies the .riterion
of clasgsification has been solely the prestige of the occupation (Class,
1954; Svalastoga, 1959).

Social mobility is now defined as movemeats of individuals between
social positions., 7he unit of analysis has varied; it wav be the individual
proper, in which case mobility is usually referred to as intragencrational
or career mobility. The unit may be taken as the family, as indexed by
its male head, and we then speak of intergenerational mobility. Finally,
the unit of analysis can be larger sccial groups; however, this unit is
seldom used explicitly in cmpirical rescarch.

Mobility can be classificd. furthermore, according to the direction
of move. A much used distinction, introduced by Sorokin (1927), is one
in which a movemuent that involves a change in a stratification criterion
(such as prestige) is denoted vertical mobility; and all othcer moves,
Forizontal wnbility. The latter is thus movernent between jobs at the
same prestige or income tevel.

Mohility is commonly sven as a [uaction of two main scts of factors:
characteristics of individuals and structrral characteristics of socicety.
In the case of ovccupational robility the latter consists of characier-
istics of the occupational structure. Most treatments of mebility stop
shinrt of identifying, explicitly, the relevant individeal and structural
charactevistics., ‘ihe following account, therefore, is partl an attenst
o make explicit vhat has been treated only sporadically and inplicitly

in the livcerature,
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The individual characteristics are of two kinds. First, individuals
vary with respecc to their propensity to move, no matter whcre they are
placed in the occupational structure., Tne propensity to move, in turn, may
he related to such characteristics as an individual's ape acd mirital
status, Another set of relevan’: individual chardacter] itics ave those that
det~rmine his direction of movement., This may be rerevred to as constituting
his "occupational ability," Promincently used variables tove arve an individ-
ual's family background and cducation,

The structural characteristics influencing the | obwoility of an
individual's moving between two occupations are characteristics of the
origin occupation, the destination occupation and the degree ol affintity
or distance betwesn the two occupations, With repect to both the origin
and destination occupations, the characteristics dircetly affcecting the
pirobability of move will be the number of positions (jobs) in the occupa-
tiens relative to the nuaber of individuals demandiap thosce positiona,

In the origin occupation the relative suppiy of positions will deteriine
the pressure to leave that occupation.  In the destination occupation the
relative supply will@eternine the availarility of vacaat positions, ov
the "epemness'™ of that occupation,

Seciolopists usually mention only in passing the najor sonrce, of
variation in the supply of posicions in different occupations, ticir
sources being technological, ceconoaice and demopraphic,  In cen.rast,
much attention has been paid to the notion of affinity or distance bhetween
occupational proups, and scveral measures of this vaviable emist,

The factors discussed above as influcnceson social mobility -- ihe

individual characteristics and the structural charactevistics --
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can be summarized in the following heuristic capression:

pij“u) = £ab (O, e (1), d; ) 2.1
whe re piiv(t) is the probability that individual v moves from occupation i
to nccupation j in a given unic of time, This probability then is a
sunction of individual characteristics as charactevistics of the origin
and the destination accupation _ll-l(t) and EJ-(L)’ and the affinity between
the two occupational groups, If—ij' With repect to the last pararcter we
will ordinarily assunc that 53_1.. =
J .
In general it must be assumed that P—i_j is dependent on tine.,  liven
if we assumed that a, and gij remain relatively stable over time, l_wi(t) and
Ej(t) would be a function of mobilityat carlicr points in time, since the
net mebility fn and ou  of occupations i and j would influcnce the pressures
te leave accupation i and the openness of o cupation j respectively.
In the remainder of the paper, the conceptuatization of mobility
cupressced by ¢q. (2.1) shatl be compared with currently used measures
and models «f mebility., With the form:lation o ~q. (2.1), the demand
for Iaternal validity can be fovmulated as e of being apble to measurce
Lhe paramcters in cq. (2,.1) vithout confovnding the awasures with the
revaining paraneters or with cxopenous factors.  This rather Innoce o«
sonrding demand will be shown to have soae rather far-reaching ioprications,
ihe analysis will be oryanized arond wvhat secm to he the auain
ohjectives of mohility rescarche  An ontline ol what these objoctives are

is given in the next scction,

O
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3. THE OBJECTIVES OF MOBILITY RESFARCH

In th. heuristic expression, e¢q. (2.1), it is of course possible to

derive a variety of measures from the dependent variables, thes probability

Rijv(t)- A simple measure wvould be:
T v : . ¥
m(t) = 1-);2.%1‘ (L), ifj, (3.1
vij 3

which represents the total amount of mobility that takes place within a
given society in 4 certain period of time, t,

A large, if not the major part of mobility studics have focused
primarily on the measurement of m or similar cxpressions for the amount
of mobility within a society., This js a worthwhile beginning step, but
in itself of limived interest, The next step is the analysis of such
measures.,  Carlsson (1958) lists throe objectives of sich an cnalysis.
Paraphrased, thesce objectives are:

1) The comparison of measurces of mobility over time.

2) The comparison of measures of mobility Lutween dyf{ferent socictics,

3) 1he analysis of measures of mobility "oy differen. groups and

classes within a socicty.

The first (wo objectives clearly vefer to the nse of mobility as a
characteristic of social systems, The rati male for comparing measurecs of
mobility over time and places is to relate variations in mobility to
variations in olhier chara~teristics of socviely. Such an attempt may he
made with the peal of Tearning rore about the causes of mobility, or
from the perspective of using mobility as an independent variable in the
study of othey characteristics of o social system (eup., its polftical
structurce) .
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The third objective of mobiltiy research is lese 2learly classified.
Carlsson seems to refer to both the study of mobility for categories of
individuals with certain characteristics (education, family background, etc.)
and to the study of mobility in subscts of the larger social system (e.g.,
in and out of farm occupations). The latteyr objective is again clearly an
cxample of studying mohility as a systew. characteristic; the former, however,
is an instance of studying mobility with the goal of accounting for
individual variations in mobility. The primary intcrest is not In the
person's propensity to move, put in the distance moved, or the occupational
achievement, Hence, this objective may be forimlted as onc of wancing to
study individual variatiens in occupational ability,

In terms of eq. (2.1), the objective of rescarch on mobility as a
system characteristic is to study the parameters Ei' Ej and gij’ wheeas
the objective when studying waris*ions in occupational ability is to
accouintt for variations in 3, We shall treat these two objectives separ-

ately in the following, since they present rather different, although

not independent, problems.

S0THL STUIR OF OCCUPATIORAL ABILILY

The approach to the study of individual occupational ability has
n } greatly over time. FEarly vescarch tended to focus on the social
vecruitment to clite proups, such as professionals, business leaders or
political leaders, It {s an obvious advantage here that data oftin are
rcadily available in biogcaphical lexica, "Who's Who," cte. In historic.:l

studies of mobility, such data usually arc the only onces avaiiandle,
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Studies of the recruitment to clites are appropriate if the objective
is to relate the social compcsition of tlie elite and its behavior, Such
studies are, however, usually inadequate for assessing the probabilit:
of gaining entry to the elite, since the magnitude of the population
groups ‘Trom ~hich the elite is recruited rarely is cstablished preciscly,
if at a11.!

The gathering of moh. "y data showing the intergenerational mobility
between father and son in a community or a nation clearly solves some
of the problems that plague recruiiment stadics.  Such data not only give
the necessary information to analyze the chances of entering certain
occupational levels, but also make possible an analysis of the offect of
various individual chara:teristics, such as cducation, 1his is an alterna-
tive not perwitted by recruitment studies.

Although it is possible to analyze the cffect of individaal charac-
terictics on occupational ability with the traditional intergencvational
mobility data, the problim was not posed as such in most studics before
the appearance of Blau and Puncan's work in 1967, Rather, the dependent
variable was the position of son relative to the position of fatber., The
¢ffect o’ education, for example, is [ormulated in tenns of the son's
being upwardly mobile, stable or downwardly mohilc. More preciscly, the

purposc is to determice the correlation

RIS CAY)

wvhere v is, say cducation, and X and X, are father's and son's occapational

level, respectively,

i . . . . . . ,
1f information is available, it is possible to estimate the probabili-
tics of potting entry, given the soical ovipin, by using Baysian probabilitics

(Shrensen, 19549),
)
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It is a rather obvious drawback of this approach, as shown with nearly
sadistic enjoyment by Blau and Duncan (1967), that the pessible values

of (El -52) are determined by x Although at facc value this is a

1
resonablce approach, some rather unreasonable results arce apt to come of it.
The problem scems avoidable if one controls for father's social
status, and then analyzes the cffect of the individual characteristic
within each of the occupational levels. Great care must be exercised,
howcver, nat to confound substartive results with the regression effect
(i.c¢., the tendency toward regression toward the mean, produced by measure-
ment c¢rror).

Tamin (1957) constructed a mobility measure, called Goms, whero
son's occhpational level is measured in relation te the average occupa-
tionai level of sons from the original stratum, “his measurce avoids
the problem connected with taking the distance between father and son as
the dependent variable, 1h~e nitural next step is to use regression
analysis explicitly, a proccdure associated especially with Duncan (for
example, Duncan and HRodges, 1963; Duncan, 19306; and Blau and innean, 1967),
and generally considered themost important recent innovation in mobility
rescarch,

Regression analysis on mobility data, anu the use of saclt analysis
in the creation of causal molels (path-analysis) represents not only a
techrnical innovation, but al.o a conceptual change. The depondent variable
is not the distance between father and son's occupational level, but the
actval cccupational achievemeat ef the person., The occupatiopal level of
fathar tecomes an indicator of the person's social origin, rather than

a critevion of reference in rwasuving the sen's occupational level,

14
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Father's occupational level, then, is only onc of a set of independent
variables alongside such characteristics as father's education and son's
own cducation.

Since the dependant variabic in the approach used by Duncan and
others is actual occupational achiievement, this characteristic becomes
an indicator of the occupational ability of Lhe individual, It ir
important to note that occupaticnal achicvement is not only a fuuctlon of
the characteristic it is supposed to measure --occupaticnal ability-- but
is also a function of the characteristics of the occupational structure,
In particular, siuce the occupational achievement is determined by the
job an indivadual holds at a particular point in tince, the achievement
depends on the availability of jobs in different occupatijonal grovos.

The dependence of occupational achievemen. on structural character-
istics means that it is not possible to compare the effect of an indepen-
dent variable on occupational ability in differcnt occupational structures
when ucing the actual achievement as the dependent variable. Using the
approach of [)uncan2 and others, it is not possible, for example, tc test
a hypothesis stating that the direct influence of the family of origin
on occupational ability decreases, whereas the indirect influence, via
cducation, increascs, as the level of modernization of sceiety goes up.,

The problem can be fllustrated by 1 simple example, Assume a
conditional distribution of occcupational ability for a given value of an
independent variable, say respondents® cducation, f(z,), where i denotes
the piven educational level and 2 the cccupational ability. The depen-

dencey of occurational achievement on structural characteristics can now

‘Momparison of results such as those obtained by Blau and Duncan (1967)
is furthenmore hindered by a technical problem -- their use of the standardized
regression coefficients as measures of effect. Since standardized repression
coefficients give the cffect with the standard deviations of the independent
variables as units, the measures will be population specific. ‘

10
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be formulated as one of the availability of positions of a given occupational
level at a point in time, 7, Zctermining a minimum level of occupational

ability, o7 a price ot the occupational level QT'

FIGUKE 1 f(zi) I

The proportion of persons, Ej’ that obtains the occupational level

is now indicated by the shaded arca to the right of C, If ET varies

r

from one time point to another or from one place to another, so will

Ej’ and so will the occupational achievement of individuals with the

given value of the independent variablce., Such a change will be observed

even if the distribution cf 25 does unot change at all; that is,

even if the effect of the independent variables on the occupa'-onal

ability remains unchanged. Hence changes in the distribution of ociupa-

tional achievement may be produced solely by changes in the occupational

stracture, without any changes in the distribution of occupational abiliiy.
A completely satistactory solution to the problem does not scem to

be available, Inferences about the cffect of independent variables on

occupational atility may be drawn, however, using an approach previously

applied to comparions of incquality of cducation (Sérunsen, 1969). Tihis

approach relies on a stochastic process model developed by Coleman (1964).
Suppese that at any point in time, U, an Individual can be charac-

terized by a probability, Ri' of attaining at least the occupatlonal level

Jj. This probability changes over time according to tle process:

dp. X .2
dt y

ERIC Y
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with the initial condition that P. = I for t = 0. "hc parameter g
5 £

may be conceptualized as the transition rate of going from the state
"does have the necessary resources to obtain occupational level j'" to
the state ""does not have the necessary resources.'" “he transit.-n rate
q is then a function of the occupational ability 2z, and QT the minimum

level of occupational ability for obtaining uccupaticnal level j. MNence,

= /,
q a,y +a {4.3)
where

y=2z-C, (b

The effect of independent variable on the occupational ability can
now be measured, assuning thac the independent variible is lincarly relatced

to occupational atility, by bl in the equation:

= 1 . t 4
7 bl x + ho (4.5)

vhere < ts the Independent variable,  Ioscrting and collecting Jhe constant

terms, of which €. is one, we get

T
q= b,.‘( + b (/1, ())
Integrating equaiion (4.2) and inserting, we get

log Pj =2 (blx + bo)L (4.7)

Since L may be assumed constant we expect a linear relationship hetween the

logatithm Lo the proportion obtaining a given occupational level and tne

12
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independent variable -- the slope giving the effect of the independent
variable on occupaticnal ability,

As an illustration, ¥Figure 2 shows the model applied to British and
Dannish mobility data. The independent varialle is father's social status.
‘The occupational level chosen as reference is stratum 4 in Denmark, stratum
3 in Britain.3 It appears that the model fits, and the slopes are rather
similar., A slightly lower effect of father's social status on nccupational
ability in Britain than in Denmark wmay, however, scem to be indicated.

The model does not make very good use of the data, and models that
enable individual regressions and introduction of scveral independent
variebles neced be Jdeveloped. HKowever, the sceparation of structural and
individual characteristics is possible with this model, and it thus
seems that the approach is one of higher validity than the direct study

of occupational achicevement.
5. THE STUDY OF MOBILITY AS A SYSTUM CHARACTERISTIC

The interest here is focused on the three last parameters in cq.
{2.1). As before, this does not mean that the remaining parameter (Ev)
is without importance. However, in the measuves and models to be reviewed
b2low this parameter has been ignored, which means that the measurces of

structural characteristics will be population specific. ‘They will, for

3OLher strata could have bheen used as rerference and should gpive
identical results, When the cunwlative nercentage is ¢ lose te 0 or 100
the correspoading points bave to be deleted, and a loss of information
occurs., The strata shown weve chosen to safeguard the most information,

13
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example, differ in general according to the age of the population. No
solution has been given to this problem of measures being population
specific although it obviously hinders the comparison of the structural
paramelers,

this scction will [irst discuss some simple measures of the affinity

or distance parameter in ceq. (2.1), i.c., di" then [ollows a discussion
N

of the application of Markov models to r.obility data. Finally, sowmc
recently proposed models for the mobility process will be veviewed,

The point of departure [or most attempts to usce robility as a system

characteristic is a matrix where the marginals (ni ,n.]v represent the
occupational distribution of fathers and sons and the cell entries represent
Lthe number of individuals going f{rom one father occupaticnal cateyory

to a son occupational category. lhe difficulties uncountered when

using such data to draw inferences on structiural characteristics have

been thoroughly analyzed by Duncan (1966). A main problem is that cven

if the generation of sons is a well defined cohort, the generaticn of
fathers will not be so. The mobility between father and son cannot he
specificd in time with the usual intergenerational data. This is
unlortunate since the srtructural parameters Di and cj in ¢q. (2.1) are

assumed time dependent.

Measures of Structural Characteristies

. Considerable attention has been paid to the guestion of how to
measure gij or some derivative of this parametor such as the overall
openuess of a socicty, A varvicty of indices of this parameter exist,
many of them reviewed by Svalastoga (1959). the best-known attempt to
use mobility as a system characteristic (Hipset and bBeadix, 1959) does
not rely on such an index, howeer, but uscs the patentage roving between

blue-collar and white-collar occupations -- a mwasure that has no clear

Q 15
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interprctation in terms of cq. (2.1).

In m re recent comparative investigations of mobility (Fox and Miller,
1965, Svalastoga, 1959) the product-moment correlation coecfficient lias
heen used as a measurce of the openness of a society, This measure, of
cou;sc, does demand a scoring of occupational categories in terms of
prestige. The measurc will be identical to Duncan's measure of the
affect of Tather's status on son's orcupational achievement. Illere the
interpretation is structural, however, Rather than giving the correla-
tion cocfficient an interpretation i1 terms of any of the parvameters in
eq. (2.1), it more appropriately may be scer as a formulation of the
dependent variable in ¢q. (2.1), i.c., pijv.
The most commonly used measure of mobility is probably the mobility

ratio simultancously but independently constiucted by Glass and associates

(1954), Rog>ff (1954) and Bressard (1950), This measure ju:

i e G0

The measure is coumonly conceived of as the ratio of actual mobility
over the amount of mohility vepected under the hypothesis of statistical
independence between occupation of oripgin and occupation of destination,

The rreasure can be derived in a way that lends itsell more closely Lo an
interpretation in terms of c¢q, (Z2.1), if it is taken as a measure of distance
(Svalastoga, 195%; Carlsson, (4958). Using tie so-catled gravitational mode!,

wWeoget

Ny, = kst — G



where o, ., is a measure of the distance between occupatjon i and j, It
2ij L .

is easiiy seen that gij and Sij are rclated as

IS
“i3 T 4., (5.3)
ij

The distance measure in cq. (5.3) has a definite interpretation in
terms of the conceptualization of mobility presented in eq. (2.1) if it
is assumed that the availability of positions in occupations i and j,
and thus the parameters b,1 and Cs arc proportional to the number of
inrdividuals therc, n;. and Ny

The expression in eq, (5.2) with ni_ and n_j taken as measures of
bi and cj [cf. eq. (2.1)] may be seen as o testa’ '¢ model of mobility.
Svalastoga (1959) gives a test of this model, . delinecated his soncial
strata roughly cquidistant in social status (measured by occupational

prestige). He cou !

therefore detennine the distances a priori and

test the model by catculiting the <xpected rates of mobility 1ind ceomparing

them to the actual, ke resnlting deviationswere too large to be

accounted for by chance.  Svalostopga attributed the deviations to coding

urrcliability Tne substitution of he maryginal entries Ay, and E'i

for the parameters Di anid Ei Also may b rvesponsible for the lack of [it,
ihe measure Eij has heen critleized extensively (Billewite, 1955,

Yassiou, 1964; Cartsson. 1%38) for having a ranpe of variation that depends

on the marginals, An c¢ven nore serious drawback is that the neasure is

not well-suited for comparative purposes (Duncin and Blaa, 1967)., From

the definition of Eii it follows that

FELI ”°-”i1/n-j (h.4)
O
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ang therefore that

X c

= 1: =
i 1jni' n/n_, £ n,, n (5.5)

jioij .

If we know E'j’ eqa, (5,5) may be scan as an cquation in k unknowns
i L3
(k equal to the dimension of the mobility matrix), from which we can

's, This means that we cdaanot have identical

determine the ii-ls and tle oy
matrices of Sij (¢.g., fcr two time periods), without the marginals being
identical., Hence, it is not possible to observe unchanged mobility ratios
vhen the marginals differ, The gjj's are not well-suited for comparative
purposes, since it obviously should be possible to obscrve unchanged
ratios or distances even if the occupational distribution has changed.
Duncan's solution ¢o the prcblem is to suggest what he calls
“"simultancous adjustment' of the cell entries Eij according to the

differences in marginal distribution betweern twe mobility matrices

(Dincan, 1966), He suggests the following model:

i i3 "% ijvj + nijeij (5.6)

where Eij are the entrics in one milrix and Bii the corresponding centries
in another; 51 and vj are parameters for characterizing the changes in
the marginal distribution, and Eij an crror term, A test of this model
then provides a test for whether all the difference bhetwern mlj and Eij
»s causcd solely by changes in the marginal distvibution, ‘he model iy

not justified by Duncan in tcerms of mechanisms of mobitity, amd a nepative

outcame of the test is, therctore, not very instructive,

The model presented Sn eq. (5.6) car be given a formulation in terms

of the pararcters 11 ¢q. (2.1), however. 1Uf wo assume that

El{l\C 18
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s, =b, =-Db
i i i
B 1 2
v, = ¢ -c,
J J L J )
e,.,=d, .~ -d,,. (5.7)
ij ij ij

where the superscripts characterize the two rnatrices nij and m ., thea
a Zij

eq. (5.6) can be rewritten as

1 2 1 2 1 2
= + - - -
mij nij nij (bi hi ) + nij(cj c; ) + nij(dij dij ) (5.8)

This je a definite interpretation in terms of eq. (2.1}, which gives the

matrix mij as a functicn of the matrix n , and the structural paramtcrs.
n 243

If it is assumed that

s, = 8v, =&¢,, =2C__ =0 (5.9)
i b i 430

it is possible to estinnte all parametersin the model. The nodel now not
only can be used to test whether all changes can be attributed to changes
in the marginal distribution, but is also provides the necessary infor-
matiore to evaluate how nuch the three sets of parameters contributed to
the differences ir mobility over time or between places.

It is unfortuatcely necessary to assume that the X di' = 0, Thus

i,]

an overall change in the gij’s is, by definition, excluded. It is nol

/
possible te solve the system of eq. (5.8) otherwise. |

Simple Marko. Models
Mohility is conceptualized as being a probabilistic phenomenon., and

a process in time. Hence it is natural to attempt to represent mobility

4
*This conclusion is based upon work witl an identical rodel in
another context, the Tukey model tc¢ be discussed belov.

ERIC X
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as a stochastic process. And the Markov chain model is a natural choice,
sirce it has nice mathematical properties, is relatively simple and demands
that data be presented in a turn-over table. There exist quite a few
applicati “os of Markov chain models to mobility data, Woirk on intergen-
eration data has Heen done by Prais (1955) and Matras {1960), On
intragenerational data the ‘best-known application is by Blumen and
Associates (1955).

Because of an obvious lack of data, no test of the Markov model on
intergencrational data has been performed. A rest is possible with
intragenerational data -- a test that shows that the simple Markov model
cannot account for the process of mobility (Blumen, Kogan and McCarthy,
1925).

The rationale feor using the Markov model is not madc explicit in
most applications, except for the observation that the cotries in the
mobility matrix are readily conceived of as bases for the extimates of
conditional probabilities, the governing paramcter in the Ma ‘k:v chain
model. A somewhat more explicit derivation of the model is provided by
Blumen and Associates, They assume that at any point in time a person
is exposed to a constant probability, )}, of leaving his joh in a time
interval, dt. The probaoility of lcaving wi‘hin a time {nterval t,

Pt, {s then exponentially dis<zibuted:

po=Are Mt (5.10)

If it is assumed that job moves are independent of each other, and
that everybody has the same probability of lcaving, thea the proportion
having 1 = 0, 1, 2,,,n moves in the time interval, L, will be poisson

distributed,

Q 20
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e e QA (5.11)

Oace a person leaves a job, we assume that his movement is determined by
a sect of probabilitics which are conditional on the occupation left, 1If
there are n occupations, then these probabilities can be set up in a

matrix,

PpesecerenaseeP

P = pij (5.12)

teeseeniaesD

L—pnl nn

The turnover table for & period t can now be written as

N 2 3 s
M() = rOI + rlP + r2P + r3P e rsf (5.13)

where 1 is the identity matrix., Inserting eq. {5.11), eq. (5.13) can be

written as

2
i ) ] 2
My = e Mp 4 M %% p+ oAt —5%%1 PT ... (5.14)

Blumen and Associates show, through a rather <laborate argument, that the
cxpression 5.14 pives M(t) all the propertics of a Markov c¢hain. ‘fihat

M(t) s indeed a Markov chain can he seen casily by noting that the right
hand side of cq. (5.14) is the matrix cquivalent to an exponential serics.

Hence eq. (5.14) can be written as
t .
M(t) = UQ (5.15)

which is the definition of a continuous time Markov process (Coleman, 1U64).

21
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This derivation of the model makes clear some of the cru.iat features
of the Markov mudel., These are: (1) all individuals have the same
probability of leeving & job in a time interval, 1It; (2) moves are inde-
pendent of each other; (3) the trsnsition probabilities are a function of
the occupation of origiu only. Of those assumptions, the first has been
held as the most i.nortant, and it is the one which gets all the blame
for the lack of fit of the Markov model., It is easily shown (Bartholomew,
1967) that if this assumption is relaxed and a heterogeneity of individuals
is introduced, then the model will provide a better fit to the data.

Blumen and Associates (1955) introduced this notion by assuming that
individuals can be divided into two groups, 'movers'" and '"stayers."
Recently McGinnis (1968) has introduced a model where  is a function of
the length of stay in an occupation,

The other two assumptions are at least as crucial in view of the
conceptualization of mobility. These assumptions imply that the movement
of 'n individual is in no way constrained by che movement of other individ-
uals, and related to this, that the transition probabilitics are in no
way a function of characteristics of the destination occupation. ‘fhat
the movement of individuals and exogenous factors changes the supply
of positions in different occupational groups, and thus changes the
precssure to leave an occupation and the availability of positions in the
destinsation occupation, is a notion completely forcign to the Markov
model, Hence, the simple Markov model 1s blatantly in disagrecimont with
the conceptualization of mobtility,

In view of the fundamental conceptual troubles with the Markov

model it may seem futile to repair the model only as fav as the hetero-

22
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geneity of individuals is concerned. This heterogeneity is scen as a
function of variations in an individual’s propensity to move, But the
pressure to leave will change as a function of the movement of other
individuals, so the actuaal probability to leave will change over time
even if the individual heterogeneity in propensity to move is accounted
for,

It should be noted that some have claimed that the statistinzs of
the model are useful inimvestigations of mobility (Duncan, 1960;
Carlsson, 1958). The model then is a "“descriptive device" (Carlsson, 1958)
for presentation of data. It is, however, difficult to see the uscfulness
of this application of Markov chains, unless the parameters have a clear
interpretation in terms of the conceptualization of mobility, The
parameters of the simple Markov model do not lend themselves to such an

interpretation.

Some Alternatives to the Simple Markov Model

White (1958) has attempted to overcume soiw of the difficulties of
the simple Markov model by turning it on its head. As mentioned, inde-
pendence of individuals cannot, in gencral, be assumed An individual's
probability of findinp a vacait position will depend on the movement sf
othier individuals, unless, of course, there is great number ol vacant
positiors relative to the nusber of individuals. White assumes that in
gencral the opposite will bo the case, that is, there will be a preat
number of individuals relative to the number »f vacancics. But then the
movement of vacanedes may be assumed independent of cach other, wherve the

moverment of vancancies is the opposite of the movement of individuals. If an

23
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individual moves from occupation i to j, then a vacancy may be secn as
moving from j to i. Hence a Markov model that describes the movement of
vacanices may be assumed a more valid model of the mobility process.

The validity of the \ tcancy-chain model, as White calls it, rests on
the assumptionofamucl, larger number of individuals than vacancies. The
validity of the model, therefore, depends on the technological, demogra-
phic and economic factors which determine the supply of vacancies relative
to the number of individuals. This is somewhat bothersome, 1t i also
a serious problem, since it rarely is possible to ascertain the movement
of vancancies. Only in very special cases (of which Whit:'s own applica-
tion is one) do we krow the number of vacancies in different social strata.

A parametrization of the transition rates in the coatinuous time
Markov model, suggested by Tukey, is a paitial solution t> the problem
of giving the Markov modcl an interprctation in accordarce with eq. (2.1).
Coleman (personal conmmunicatioa) has suggested applying the model to
mobility data and it has been applied to intragencrational data with some
degree of success (Sérenscen, 1968). The paramctrization s actually
tiken from a model used in chemistry. The transition rates are written

as

q,. = ¢ : (5.19)

where §j is a chavacteristic of the state lefr, and iii one af the
boundaries between states, In mobility data s, can be interpreted as the
pressure Lo leave an occupation i, and Eij intevpreted as the affinity

between 1 and 3. Hencr the transition rates are functions of pi and d

L)
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in eq. (4.1}, The same parametrization may be applied to the vacancy
chain mocel in which we will zet measurcs of Ej and again gij’ pro-
vided we do have data on vacancies.

It is tempting to introduce all structural parameters in cq. (5.16),

and thus make the model a full interpretation of cq, (2.1). We will get
.. =e¢ - 3 M (5.17)
in the notation of eq. (2.1). Taking loparithms we get

log qij = bi + Cj - Cij (5.18)

The correspondence between equations 5.8 and 5.18 is obsious.
Unfortunately it has not been possible tosolve the system of equations for
b., Sj and gij without som¢ rat.ier unreasonable restricti. s on the
gij's. "he parametrization 5.18 imposes rertain constraints on the
system of equations that iake the solution mhirix singular, at least
for the size matrix that corresponds to mobility matrices of “normal®
magnitr ‘e,

If chould be emphasized tnat the model presented in eq. (5.17) is
an attempt to utilize the Markove mod:l as a descriptive device., Since
Bi and Ej are function of time, so are the gij's, and the Markov property
is lost,

On the basis of considerations similar to the ones the led to the

rejection of the simple Markov wnodel above, Coleman (1968) has proposed

5Other than the one of d,, = d,.
1] i
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a model for mobility that does see mobility as a function of the availability
of positions, He assumes that the rate of movement from occupation i to
occupation j is proportional to the number of individuals in i and the
number of vacant postions or jobs in j. Hencce the rate of movement from
i and j is: ng : mj . dij’ wvhere o, is the number of filled positions in
occupatioa i, (that is, the number of individuals there) and mj is the
number of vacant positicus in 3.
The total rate of change in no, that is, the loss from i te all

other occupations and the gain to i from other occupations, can now Dbe

written as

dn
i = -gni R mj . dl'j + 2 nj . mi . (!ji {(5.19)
jfi j#i

The quantities n, and gj are assumed a function of time. The model
inplies, as it stands, that cverybedy in occupation i is an active job
sceker, and that every vacancy is an equally active individual secker,
Coleman suggests adding exponents to the quantities Ei and mj and assunics
that these exponunts arce a function of the level of employment., If there
is a very high level of employment and thts many vacant positions, the
exponent to Ei would be clese to zero, and Lhe exponent Lo gj close to
1, i.e., there will be few active job seckers and many active individual-
sechking vacancies.

The same idea may be introduced by assuming that enly a fraction

v, of the individuals in occupation i are active job scekers and a frac-

{

tion qj of the positions in j arc active vacancies. The magnitude of these

f
Qo 2h
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fractions may be seen as govcined by the parameters Ei and Sj in eq. (2.1),
If the pressure to leave an occupation is high, then the proportion of
active job seckers will be high, If the availability of positions is

high. this is equivalent to stating that the fraction of jobs that are
active "individual-seeking'" vacancies is high, Hence the model (5.19)

~
can be given a clear interpretation in terms of eq, (2.1}, if the terms

n, and mj are replacoed by parameters s, and vj that a:e simple functions
n 3 v

of b, and ¢.,.
2; g
One possible way of realizing this is to let the movement belween

i and j be expressed as

n, .m, .d,,=v, .s,,d,,=n, .b, ,c. .d,, (5.20)

¢, .d ) =n,.q,, (5.21)

following the parametrization in eq. (5.18). lence, (5.19) may be written as

dn
—— = X q,, .n, +% q,, . N, (5.22)
dt 3#1 ij i 41 ji j

This equation has the same form as the defining cquation for a
continuous line Markov model, although the Markav property is lost since
the g-j's are functions of time. Illence, the (wo modeis (5.18) and (5.19)
may be given the same form,

With cortinuous time data it may be possible to pain insight into

the behavior of the gij's and possible to obtain cstimites of the different
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parameters, FEmpivic. 1 work wit!, the last-mentioned models as a framcwork
thus does scem to be a fruivful nex= scep toward the derivation of testable

models that are ir accoruance with thc cooveptualization of mobility.

CONCLUSION

Our review of models and measurcs of social mobility has indicated
two main uaresolved problems. One is the contamination of structural
andindividual factors in the study of occupational echievement and ability;
another the apparent failure to obtain satisfactory models that will
enable measurement of structural factors determining mobility.

The first problem is important if an attempt is made to study
determinants of cccupational ability in different occupational structures,
separated, for example, by time, The relation between structural character-
istics and occupational achievement should, on the other hand, not hinder
analysis ¢f the relative importance of different variables for occupa-
tional ability, which has been the primary objective in recent mobility
studies, If results from these studies are to be usced for predictive
purpeses (for example, to evaluate tlic effect of a change in level of
cducation on the occupational achievement of blacks), the inability to
evaluate the importance of structural factors for occupational achicve-
nent is a hindrance, The cstablished relation between occupitional achieve-
ment and education is partly a function of the availability of jobs at
different occupational levels, at a particular point in time. To predict

the occupational achicvement of a group if its educational level is
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changed a certain amount is only meaningful if the availability of jobs
different cccupational group.. can be assumed unchanged. But this
assumption leads to a contradiction since the availability of jobs
depends, among other things, on the number of people with the necessary
occupational ability to enter a given occupational level -- a function
of the level of education,

A somewhat unsatisfactory solution is proposcd in this paper Lo
thie problem ~{ the contaminition of structural and individual factors
in the study of occupational achicvement, The methed suggestoed]
cnable multivariate analysis of individial data, Hewever, tho
dees fulfill our rain demand by cnabling analysis of the effeut
independent variable on occupational ability independent of st
varjations,

The scecond major problem, tie lifficulties encountered i
ing structural s odols and neasures of mobility, is partly causc
Yack of concern for the doveloprent of tedels isomorphic with

-

tualization of !

mobility,  dhe various attewpts to nrasure the
between cccupational groups thus ignores vaviations in the avai
al jobs, the prominent use of Markov medels in nmobility resear
the fact that the assunptions of the simple Markov model are i
disagrecment with the conceptunlization of mobilicy.
Mathermatical prohleams arve responsible for some aodesiat
Lies of varions nodels and neasures,  The nost commenly used r

affinity or dstance between ccenpational groups thus has a s

when used for conparative purposes,  Aa altownative nethod o
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mobility differences between occupationdal structures can be explained
by structural differences only has an interpretation in terms of the
conceptualization of mobility if it is assumed that the overall affinity
between occupational groups remains the same, This assumption is necessary
to solve the system of equations developed. The same: problem, causcd
by the structure of a system of equations, hinders a satisfactory solution
of a parametrization of a continuous timc Markov model.

Pmpirical analysis of transition rates between occupational groups
has been suggested as a fruitful next step in the development of models
of mobility. Su‘h work migh® indicate what will be reasonabl: assump-
tions for structural models of mobility.

Another prob!em, not touched upon in the structuralr models discussed,
i: the separation of individual and structural factors. The parameters
in the presented models will vary with population characteristics, since
they are dependent on individual characteristics, When analyzing
differences between occupational structures in mobility, assumptions there-

fore have to be made concerning roncommitant population differences.
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